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(57) Abstract: 

PURPOSE: To ensue an excellent silicon surface 
characteristics by executing denuding before a process, 
and applying guttering upon formation of a field oxide film. 

CONSTITUTION: A silicon substrate 16 in which an 
oxygen atom 20 and an interiattice silicon atom 24 are 
incorporated, and then a substrate 16 is heated in a 
hydrogen atmosphere to 1100°C or higher to outwardly 
diffuse the oxygen atom 20 and hence form a denuded 
zone 31 where there are substantially not existent the 
oxygen atom 20 and the interiattice silicon atom 24 in the 
surface 30 of the substrate 16. Prior to deposition of 
polysilicon, the substrate 16 is processed at a 
temperature of 1000°C or lower to make minimum a 
movement of the oxygen atom 20 going into and out of 
the denuded zone 31 and a movement of the interiattice 
silicon atom 24 to the surface 30 of the substrate 16 from 
the denuded zone 31 and formation of the interiattice 
silicon atom 24. Thereafter, polysilicon is deposited on a 
gate oxide film formed on the surface of the substrate 16. 
Provided the gate oxide film is formed on a 180 &angst; 2 
mm 2 area, breakdown voltage becomers 20 V or higher. 
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10 mfE7>f — /uK»ftK^j£aLT*5j;^0*^ 1M 

WEffi^»««rt©ME^SW*a*»teai-Sfc«>lc:. 
lOOOWD fc<^^*^jilrEK«&*D*&U — * 
-C, ±E»«i-S^7 1 iy7 p 43J:^fiS-frS^v i y7 p <D 

ra^s*>ixs, ffirERiRis^tsfrE^y ^via^ffiK 
1 0 0 o^cj: <9 fcisv^iaftatffl^^^-efltrEiS^pew* 

E£«©Sffi:t3«fctf«^fi&««tt. -t©±^»fiS;S*b5 
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tuEy— hm{tm<o±\c7^v *>y ^v^^— 
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[IS*^ 1 3 ] £Xf K W V<D*«»ffltt*r 

[a*Sl4] 7^ >^ (denuding) 4» t * 

IU 

(i) Be*«^:fcJ:lW?-IRh>y 3>Sfo?S«i, 
->ya v-JH^^^tft £ Srft/MSfc: u 

mm^-ymitm(o±{^v vy =i^sr*as^ 

s^Sr&t^ ->y ^^SK^ffi^^KSlS^teJ:^ 
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UWVM^^ (intrinsic) y 9 9 > If k$f- 
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(CZ) ^-ej^S^iirfei/y ra^m^ 
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-CtrfctalxS) SrWAaxS^t^Sfi^tta/iSb/jrv^ 
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/pt^^^^-r^ >**5J;tW:y* V > 
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10 [0 0 0 9] v^=-^—v f 4 fa^m^m 

JK^:io*t*/*fcte»^Hh>y = vJl^&^JfeWft^ 
b^RS«*ds^*9<^*<z?tt**fctt»^ia]v'y 
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[0 0 10] f-a- 7*-* V^^^air^mjco^x^^ 
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m<o±<otfVisv =><Dm<Dj&&&&t*^&'&x\ v-y 

[0 0 1 1 ] 

tt. *«*B^e>«*tT«KF-IBlvy =« ^W^^iBJilK:* 
Ai-5«>*«l»-*-Sri:"e&So S4E*ffi^e>«t*ufci: 
50 r^^SSA^. ^K5S<^«J»lxe^Pflo. #y 
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9 o oxifrb i o o oxKDmmpKomMT^tk-r&o ¥ 

*5J:-?:l 1 0 0 c CSrjBx.5ffiLS©»HT?»*-rSo 
7 -a- K«ft;IRT\ & «tu®*^*tetk«)?a* J: 9 
t>«s^i&ST?. y^y 

[0 0 l 2] SKfc- t^tt. r^»7°Pt^7P 
— (MeV) ^A'&A^ftJfflU Me 

^^^tetfc^J:^/^fc^^^m^^feT-Fflvy 

£<9;btt, = ho^ni?^*^^ y 
[0 0 13] «ELT. r<£>3§l§J5f3:, «$Cfi&««*5j;TJt|| 

v^^MAti,fciyy nyis^ts^r^^ 
tfc ftfc. ^>y =>K«^*5R#H«o*-e. iioo 

mmzffcft^ i o o ox>£ «9 t)iv«t* 

o«**J:^«>:»«*^b^^*B^©»^IH^y 

\z.m&£titz#— hm<tm<D±\^v ^y^^mn-r 

£o fcL^- httlbK^^sj:^ i s 0 AT\ tf-vmt 
[00 14] r<£>3g9m£ <bf^ ^>f-/uKttfkRds«; 
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m^y =»^ja^36s*Rw^ftv^4R©*ffiiE< 

Rasjfcfi-etSo 7 >f — K»fld«tt\ lOOO'CJ;^ 

y 3V©»i6«:ft/MS^-t-S 0 '>4<Hlo 

1 M e V J; D ix^-T'SASiiS, £ 

*^ffl^>E«9tt, iiSrtt9 o o*CJ:9 1>(S<. 1000 

s 0 -e*t^e>y— hBWisBW* i o o o<c<fc ^ t 

*t5»*J0S^*5j:t5»^M^y => viS^s*v^*i: u 

Silt, HRWI^-efcSo 
[0 0 15] rcD^^^^^t-, SSJO. -?u^*ffi(D 

30 a— y^w.t^pt^w?/^ y >^ 

vy =i vsffi^^s^^^g^^sb^-r^^^ 
s«^±^^y ->y ^v^fig^ixsfljir^ s^f^io 
40 ^f^jct/v-y =2 vatRd^e>s«o*sB^<o»^pflv- 

- h m*M& =c/^i$c<D±\z.f$M l x ^ y v y = 
^^y v^»9f«:»«-rso 

[0 0 16] ro*M^Offi©a»*5j:U*J^;tt, a 
50 T<0f¥tt*RW«rR3K j6ftOHffiSr#BH-rsr ir^J: 
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<K WbMz.t£Z>Xh*>o 0 

[0017] ^<D&mic\z^ m*temjE%>£xfftwm& 

*iJi«lia-f*-6Cii:«:*BI-rsi>©"ei**<. hu 
[0 0 18] 

*5<fc-^ lio o^ 130 o^tora^JtRWiiiM-e* 

a, *^*»w->y =*^«Mfc* (s iox) mmtf&o 

^#Bff»i. S i Ox«WW s SffMix5f 

[0019] »®fiEi 2&£zfi*<Dmztft< mmm$L& 

T*fc6 0 8MR l 0 2*sj:iW 

fi)ct5(DM^T^6 0 y >^»3rf*. ^»^ + 

ftiS<. *fcS«0*ffiifi<^Stt««c^5>ii<«l*tT 
«^Pft*«d^*HxT) . 51 So^ ft® 

i"5o 
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[0020] 02 -ei*. y = 1 6 <D— #bft<Dm> 

Z) ft^nt^T^SU i/y3yI^18©»efiS 

^mmzfeftZo »^'t l ^^:aaK*^tTv^s©tt. ft^- 

gf2 4, jfc&bfcWW«2 6*^£l^ofc, CZffifd 
J: 0 bfc v- y =" y?3i^1«ttWt5»* 

s i oxft^wM^^vy ^>ft^cQ#«<£>if 
^^ftTf^v-y = ^2 4fi, «fa*^&»ixT. ^ 

2 8©MI^ ^!)3>S$ii6OSB3 0©*i:, — 

3 0O*(^««AL, ft^Sit<7>*g*<t bT. £/c 

[0 0 2 1] b/$>U T^^-f^y^Sl^\ ** 
V^teiJ:^ »^WI^y =^«B3 oa>k»h/r^ 

9 «S3 0 WlgW^iM^^^K 

30 itfM*<DJS*i LX, »* b< tt»^FIH(D»0f^»Wi 

U ft KS^ £v^ofcv^&§ ft BUST- 1> ^/u ^ « 

#btiiu *5j;t^» j ?-Mv'y = >%;<^?m%L<D$km 

£o fe«i2 0lt bd*U ^^ffiid^Kjb, 
Tk^^rS^b. bTBififeM-tSo 
40 [0 0 2 2] StLfc4*tt^y- hM<blH, «pfc:ff*tfs 1 
OOA^Dfc/hS^y—hRfklR (t4HEEPRO 

o/c^-^^. m<mt£m&mmxm toi s 

F) ^^o^f{^§^i^fe5 0 OISFIt * 
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&5££*t£o Ufc^SoT. ft^-BI^y = 1 >IR J F-2 4<OS 
[0 0 2 3] TK^ffl^^^T^cz-fe^BU^^-^^^i: 

y vy ^vit«^5fetTLT^t:^^a^^^^^^t^ 

M^[Sfc««3 1<©#B«H4 (integrity ) £{£o 

ttsyy^y v^fi. i o o o^i: "9 t>®v^^xfT 

v\> M^tem«3 n*g^B6**fett»^F-Pfl^y ^>10iW- 

^l#^^ttOT&^ 0 fi&JRf*. JS^EEPROM 

«f*>»5 0 ^y v-y ^ v^Jt«^tuici. pyfy^yu 

3 l a**uABfc**J:tJff»^IBvy ^yg^SA 
[0 0 2 4] B3TU ^n-fe^BftcOx — a— ^-f 

*3«fci«*y v/y ^ vitsacom^y y y/©7n-a 
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y 9 y v^SlxfcSKJ*. EPlltg* 
K#U^ ^f^v'-WU (EPI) H©*JjS*»j*i- 

tsr^^x^So ^yyv^^f^^^^^Fi^ 

[0 0 2 5] S^n-fe^fir^^—a — f*^ ls#&&X$-f* 

**ts«t 5*-, Tk^^Hft^^-e, iioo»^,i3 
«!;SS*t. SK^± tgc^ < y y 5/ ^ f ^ 

ib*b£4 2 r tt^<fc«9. LOCOS <»«BMb«fc) 

v\ »WW^»fbt*5o ^(-v'y^ylfblit 7* h 

->J&&£titi&{URtz£ 9 , v-y ^vlfW^^v^ 

«CJ3lt57 ^ — /l^ KBKbRtf>»RW*lfeg: 4 6 

^sy^zBWblRtt. ->y =^afbSt>f>^7=c 

^rtUOgK IWb^ra. #£fb* -r >- K9*>IW£:*3tt£>' 

y 3>-e<^(teffi:^5£*S:*/M»^-t-So ^s^rRfbR 
&mm#miz.w<^ ^<<D^mx-n4 o o aj:^ t>/h* 

[0 0 2 6] /wKKfbR*3«J:U 5 -€:OT<z>^ix7r 

fij£«^*3V^Tfc, vy ^^fbR^ltlS^v^ 

^©»3©^fy/i58tt#5 J: +4>i«fat?* 
50 -feJ*fc:fci:+#-Cfc0, #I#?-4 8^Sfi5SiOx 
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mtbz>fc£>\z, mi&x<d yj^mit-f*^* 5 o^tm 

-T-SSMMs ±t*9 * y h^oJ:!/ K^^fM^Pt^i^ 

-f-/uK»fkiBI©B«i:SlxSJ?*l*, 4 00 0A*fc 
tt. fcS*&T?l*. 7 000^b8000At*9, b 

[0 0 2 7] HS^SJxS^n-fe^^n— OfiSftfiJ 
«<©<ti^©»>*/^ffl«^Me vaA<Z>SJffl"e*>Sc Me 

gf*. iooo < cj:ni<, ^^^Boo^tfi^ 
cMosf^^^teiit 3d»e>2 4B#ra<z>rai 1 5 

0*Cd>e> 1 2 0 0^<DMft&jfcI!i:-t"£3& i &'T?S>S« fc. 

HSrflav^fcSclftftKjg (MeV Implantation Technology 
: Next-Generation Manufacturing with Current-Gene 

ration Equipment) J , 7 V y K^7^— J n*J— 

(Solid State Technology) , (1993^12^)^ 

"TSo £ ^J-> (I^MeVHia^ h^ffcBH 

[0 0 2 8] Mk<D^"r yZf (30^x^7°©/^^ 
*<Dm3<DX^yy p ) ^^yyR 9 

^ KKfklR^ 9 00^6)1 0 00 tWttfflrt -CfifeS u 

-x^s£#. i o o ox:xk> -b&^MgtVmx'Irtefrti 
s c y v^^Tte, 

So Wfflf*. 2&>Jfc9®i&Kte^T#±U B»i*5J:tm 

[oo2 9] ^^/^mm^, ^p—T-M&ztit^^ — 

hBMfcfRtt* *T*yZf5 8X7F&th& X 3 ^ 
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#S 0 9*3/ YfMtzfxm^G 2li, AtU£ (7 6 0T 
o r r) *fcl**:ftt-iS^EE*;"e. 9 ^ <t * S T*£ 

So ry— hftfbiRj ^ S«*5j;W^:<D±^*y 

r^A^-C&So EEPROM/at^l^^T, h 

So ^^BKUW*. y-hBMfcfKW*^-^*^ 
io yfy^itfiil, *hy^«*5Why^ 

hp-A-ej)»), -€r*t^»S|-rs# h^/«ISfii3 
J:tl8 0ty^bP^TJ>5, y— hBtftWWu 

h t>/h£v\ y-hSe 

f3\ *Ty~f4 0X<Ds<y7ymfc%g<W&f&kffl^ ifi 
S^^ft <9 (^iSM-e^SixS r £ ^T*# So bfc^o 
20 T, EE P ROMKJg^S* b >*'l&i£lRJ&&\*. 

icy-^iUfKW ^««a s f£&mi& a A * ti s o 
6{^£tLS J: 5^. y-^WKW^ 

t*. ^y v-y =» b©R*tflj<z>s«rt{c x *5j:t^^ 

INf^/Wi— JRWfc:* 7— *$$£WU4>&A\zWi< 

7— ;**3j;tJ*Kwf vJRteS^, v^^SMSt^Il 
^T«gT?fc?>. »*U<tt, 8T*^^ttS <fc 5 

1 0 0 O^^iSMgT^^o Ml^f ^7°6 
8T*(Die^Ofc#> s ***5J:tJ5»^BBv / y ^^JK^s, 

s 0 fe^mmmtexxf&^ffli/y ^>k\,^ttmm<D 

40 ^ y V^»0f©»fifcJ*. ^r?/7 P 5 8^J;t;6 4t^tt 

[0 0 3 11 84lt ^S^^^ir^^x^^t-^v^ 
*S*tfc7>f— ^KisJ:^- H*fkR^*tU »*M«> 
mmt bX09*^ b*5J:t^K7>r«&«ffc;^^7 7Sr^ 
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ftj»6 9*3J:V7 O-e^r^-Pix^Sii/SJ:^^ 9 00 
^fcfiiOOO^MT^^o 0 4-c^£*l£J: o 

(^<fc «9 , mik&&&mto-tz>td?> 3o ioo otwSKb 

9t-, »{fcH#M*5J:^li*Bn7?. 4 000A©f^S:« 
f£-e£6 0 UfcdSoT. ^yhfiMbtt, 4 0 0 0A£r 

<5o K?^BMbaMJv^;h,£»g\ ®tfbilg£rif A£it 

<Dm&-&2 0 0 A J: r> t>/h*v^fc«>, K7^»fclt fcfc 

[0 0 3 21 0 5X13:, mZ<O^X2^:^^^^f\z.% 

v\ >-y n 

(CMOS) OBfffiH^^StbSo s 

ffi©a*«-jp|.7 6rt^»fife**tfc, ^JWftosi^R^o 

•^^/i^*S7 2*5j:t^7 4^r^-r o ^yi^S«7 2 joj: 

&A&^£ffl^T&A£;K£o £^/H»£7 2£;J;U*7 
4«\ mfR<D^&£T*7 4—A>vmUlRS 0£iIU 

»v^r5XftA£;h,T^ 5 y— **3«j;t* Kwf 
v««8 2-efc5 0 y— ^/ku>t ^ttA^jfetTU * 

^^^/uaA^sit^fRS&a^tt. h»fbR8 4S: 
/&ft£^6y p nir;*X£>5 0 hBMbR8 4te > 

[0 0 3 3] 86ft a5^5pffiAJcijB5fi¥*Bftia"eS) 

h^{bflS8 4^^{sr^W*^^r^-r o y-b^fb^8 4 

[oo3 4] L^b#^(b N mmm$L&%>&T$mmw^ 

«rtt?«^S*t-6J¥**'&tfo tWO I SF^ g& 
7 2/7 4^BtjE4U Ufc^oT>E?W4<z>iSv^K 

&7 2/7 4(OW^-^i;i;¥KlI»f) 
Mt^^o LfcaSoT. MMbR8 4©*8fitf>ffl 
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[0 0 3 5] mZ<0^ti^**^y^\Z.'$i\,^M$L&thtz. 
y-bmitmte. H7I^S*t5J:5^ RRt54t- 

o. &£Tf^v±*M^7km\^£K>^-^-^^ y/ts 

*5J:t/2. 4mm 2 ^y-f^{b^«^W-rS^^ 

J: y is y n >-©«co>r yMiyv^^^D 

*tbTV^*VNCZ i?ji^8 8 irJtttUT. ttftfcBMbR 

ffclR«>tttBic:BBbr, EP I 9^9 0 J:H»^ 

^^9 2 (EP I $=s^&%:\,^ KatbA^i"^) 

[0 0 3 6] r<7)BI^^J^E^S^5^^#^^ rcD 
SSWte. 77'7^EPROM^f:}iEEPROM^ 

y ^ w ^ *^tp v 5mo s -t^-t ^ t> *r 

30 as, t^r^i^fy^i:, i«r«<D*mi»#<0<6ia-<? 
Atb^^OX^fct). bfcaSoT. f^jS^HBtt. *J(SW 

[(^i] r^^tc^^. i/y^yss^a-f^ 

40 it*fc6 0 

[0 2] ^F*Eft^^*tt:»*5J:rJ f *fb 

*tn»4^y3yiMfcft (si ox) mmtth 
>-y =i>s««>— ffl5«r«t>"rig^ia50iat?fcSo 

[03] r^iic^^ /pt^ffl©7-a- v 

[04] H30^ot^^f j/^ffiV^SftS7-f 
50 [0 5] m3<D^v±XXTy-7'\Ci£],^>}) ^>m&<D 
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